Dimerization and the signal transduction pathway of a small in-frame deletion in the epidermal growth factor receptor.
A short, in-frame deletional mutant (E746-A750del) is one of the major mutant forms of epidermal growth factor receptor (EGFR) and has been reported to be a determinant of response to EGFR tyrosine kinase inhibitors such as gefitinib and erlotinib. However, the biological and pharmacological functions of mutational EGFR remain unclear. To clarify these biological functions of deletional EGFR, we examined the cellular response to EGF ligand stimulation. Dimerization and phosphorylation of EGFR were observed without any ligand stimulation in the 293(D) cells transfected with deletional EGFR as compared with those transfected with wild-type EGFR (293(W) cells). When the 293(D) cells were exposed to gefitinib, an immunoblotting analysis revealed remarkable inhibition of AKT phosphorylation but not phospho-p44/42 MAPK. To examine the cellular response in a lung cancer cell line intrinsically expressing deletional EGFR, phospho-EGFR, and downstream reactions were monitored under EGF stimulation with a beads-based mulitiplex assay. EGFR and its downstream proteins were constitutively phosphorylated in the PC-9 cells without any ligand stimulation as compared with A549 lung cancer cells expressing wild-type EGFR. In conclusion, deletional EGFR is constitutively active and phosphorylates p44/42 MAPK and AKT in the cells, although the fact that the EGFR phosphorylation in the PC-9 cells is still modulated by EGF stimulation cannot be ignored. Gefitinib-inhibited phospho-AKT predominantly in deletional EGFR expressing cells.